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Oral Presentation 
O-03 
 
MATERNAL CHARACTERISTICS AND LOW BIRTH WEIGHT 
 
Tri Budi Winarsih*, Hesty Widyasih, Margono Midwifery Department Health Polytechnic 
of Health Ministry Yogyakarta, Indonesia Email : winarsihtribudi@gmail.com 
 
ABSTRACT 
 
Low Birth Weight (LBW) was a condition when a baby was born less than 2500 grams. 
LBW was one of the causes of neonatal death. The percentage of LBW in Yogyakarta City 
started from 2013 to 2015 increased from 5.2% to 6.45%. LBW was caused by multi 
factors. One of the factors was the maternal factor. To investigate the relationship 
between maternal characteristics which included maternal age, parity, spacing, disease, 
maternal education, and third trimester Hemoglobin (Hb) concentration with the incident of 
LBW. This research was an analytical survey and used cross sectional design. Purposive 
sampling was used as the sampling technique and the subjects of this research were 155 
delivering mothers at Yogyakarta City Public Hospital in 2016. The data were collected 
from medical record in 2016 which had been adjusted with inclusion and exclusion criteria. 
The data were analyzed using Logistic Regression. There was a significant correlation 
between maternal age (p = 0,022), parity (p = 0,015), and third trimester Hb (p = 0,008) 
with incident of LBW. There was no statistically significant relationship between birth 
spacing (p = 0.328), maternal disease (p = 0.801), and maternal education (p = 0.802) 
with LBW incidence. The conclusion of this research was mother's age <20 or >35, parity 
1 or ≥4, and third trimester Hemoglobin (Hb) concentration <11 gr/dL was correlated with 
LBW. There was a significant correlation between maternal age, parity, and third trimester 
Hb and LBW. Hb levels in the third trimester are the factors that most influence the 
occurrence of LBW. 
 
Keywords: Low Birth Weight, Maternal Characteristics. 
 
 
 
INTRODUCTION 
 
The infant mortality rate (IMR) is a health indicator that falls within one of the 
targets Millennium Development Goals (MDGs). The highest infant mortality is on the 
neonatal period of the first 28
th
 days of life. Report by the World Health Organization 
(WHO) 80% of neonatal deaths are caused by low birth weight (LBW)
1
. LBW is the baby's 
weight at birth of less than 2500 grams. MDGs targeted to reduce ⅔ infant mortality from 
year conditions 1999 which is 23 per 1,000 live births by the year 2015. IMR in Yogyakarta 
was ranked the top five nationally but still unable to meet the MDGs targets
2
. Common 
causes of infant mortality in Yogyakarta are LBW and sepsis
3
.  
There are many risk factors for LBW are maternal factors (lack of nutrition during 
pregnancy, mother's age <20 years or > 35 years, the distance pregnant and maternity 
too close, disease chronic), labor factor is too heavy, pregnancy factor (pregnant with 
hydramnion, multiple pregnancy, antepartum bleeding, pregnancy complications), factors 
the fetus (congenital defect, infection in the womb), and the factors that still are not 
known
4
 . Some studies show that LBW is caused by maternal factors such as mothers 
with ≥3 parity, mothers with a history of preterm delivery, women giving birth to infant girls, 
and inadequate ANC, maternal education, age less than 20 years or more than 35 years, 
and history miscarriage or complications of pregnancy such as Gestational Diabetes 
Mellitus (GDM), hypertensive disorders during pregnancy, anemia, and oligohydramnios. 
premature birth, the presence of chronic disease (hypertension, DM, congestive heart  
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failure, and HIV)
5,6,7
. 
Among many these factors, maternal factors thought to be one of the strongest risk 
factors causes LBW. Percentage of LBW in Yogyakarta from 2013 to 2015 increased from 
5.2% to 6.45%.
8
 The purpose of this study to determine the relationship of maternal 
characteristics (maternal age, parity, birth spacing, maternal disease, maternal education, 
and Haemoglobin (Hb) in the third trimester) and LBW. 
 
 
METHOD 
 
This study is an analytic survey with cross sectional design. The sampling with 
purposive sampling and got 155 women in hospitals Yogyakarta in 2016. Data were 
collected from medical records of women giving birth in 2016 were already adjusted the 
inclusion and exclusion criteria. The inclusion criteria are mothers who deliver their babies 
with a complete medical record includes: maternal age, parity, spacing, disease, maternal 
education, and maternal Hb in the third trimester. Exclusion criteria mother who gave birth 
twins, and babies born with congenital defects. Data were analyzed using logistic 
regression and prevalence ratio 0.05 confidence level and confidence interval of 95%, 
using a computer program. 
 
 
RESULTS AND DISCUSSION 
 
Based on data from medical records, there are 1,113 mothers who delivered in the 
period January 1
st
 to December 31
st
,2016, researchers took a sample of 155 women. The 
results were analyzed using univariate, bivariate, and multivariate. Research Subject 
Characteristics 
 
1. Characteristics of research subjects 
 
Characteristics of research subjects in Table 1 which includes maternal age, 
parity, birth spacing, maternal disease, maternal education, Hb third trimester and 
birth weight are as follows:  
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Table 1.Frequency Distribution of Characteristics 
 
No. Category Frequency 
Percentage 
 
N%     
 1 Maternal age   
  <20 years or> 35 years 48 31 
  20-35 years 107 69 
 2 Parity   
  1 or ≥4 78 50.3 
  2-3 77 49.7 
 3 Spacing   
  < 2 years 12 14 
  ≥2 years 74 86 
 4 Maternal disease   
  There's hypertension or heart disease 17 11 
  or kidney disease   
  No hypertension or heart or kidney 138 89 
 5 Maternal education   
  ≤Junior High School 44 28.4 
  ≥Senior High School 111 71.6 
 6 Hb in the third trimester   
  < 11 g / dL 48 31 
  ≥11 g / dL 107 69 
 7 LBW incidence   
  LBW 68 43.9 
  Normal weight 87 56.1 
 
Based on the analysis presented in table 1, 155 mothers who gave birth low 
birth weight babyare 43.9%. Mothers who gave birth at <20 or > 35 years old are 
31%. Mother with parity 1 or ≥4 are 50.3%. Mothers who gave birth to a second child 
or more for 86 of the 155 maternal and 14% of maternal with spacing <2 years of the 
birth of a previous child. Mothers who give birth with diseases such as hypertension 
or heart or kidney disease are 11%. Maternal education ≤Junior High School (JHS) 
are 28.4%. There are 31% mothers who give birth with hemoglobin levels in the third 
trimester of <11 g/dL. Mothers who give birth low birth weight baby are 43.9%.  
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Table 2. Relationship of Maternal Characteristics and LBW In Yogyakarta 
City Public Hospital 2016  
  Characteristics of  Incidence     95% CI  
  
LBW 
Normal   PR    
   
Weight X2 p 
    
 No.       C 
        value     
          Lower Upper  
    N%  N%       
             
 1 Maternal age           
 <20 years or >35 years 28 58,3 20 41,7 5,9 0,022 2,345 1,171 4,697 0,192 
  20-35 years 40 37,4 66 62,6       
 2 Spacing           
 <2 year 6 50 6 50 1,403 0,328 2,083 0,608 7,141 0,127 
  ≥2 year 24 32,4 50 67,6       
 3 Parity           
 1 or ≥4 42 54,8 36 46,2 6,345 0,015 2,288 1,196 4,379 0,198 
  2-3 36 33,8 51 43,2       
 4 Maternal dissease           
 there's hypertension or heart 8 47,1 9 52,9 0,079 0,801 1,156 0,421 3,173 0,023 
  disease or kidney disease           
  no hypertension or heart 60 43,5 78 56,5       
  disease or kidney disease           
 5 Maternal education           
 ≤JHS 20 45,5 24 54,5 0,063 0,802 1,094 0,542 2,207 0,020 
  ≥SHS 48 43,2 63 56,8       
 6 Hb in the third trimester           
 <11 gr/dL 29 60,4 19 39,6 7,73 0,008 2,661 1,322 5,358 0,218 
  ≥11 gr/dL 39 36,4 68 69       
             
 
Table 2 showed the relationship between maternal characteristics and LBW.  
Analysis was continued to multivariate analyze, as shown at table 3. 
 
Table 3. Multivariate Analysis using Logistic Regression 
No Chatacteristics 
    95% C.I.for EXP(B) 
B Df Sig. Exp(B) Lower Upper   
1 Hb in the third trimester .958 1 .010 2.606 1.254 5.415 
2 Maternal age .938 1 .013 2.555 1.224 5.336 
3 Parity .864 1 .013 2.372 1.197 4.699  
 
All variables related to bivariate analysis were multivariate analyzed. The result 
of multivariate analysis in table 3 shows that Hb in third trimester is the most related 
to the occurrence of LBW, that is p-value = 0,010 and PR equal to 2,606. This means 
that mothers with Hb levels in the third trimester <11 g/dL increase the incidence of 
LBW by 2,606 times greater than that of women with Hb in the third trimester ≥11 
g/dL. 
 
2. Maternal age relationship and LBW 
 
The results showed no significant correlation between maternal age with LBW 
p-value 0.022 and mothers by <20 or >35 years old had a 2.3 times greater risk for 
experiencing LBW compared to mothers aged 20-35 years ( 95% CI 1.171-4.697). 
The results of research indicate that maternal <20 years old 3 times risk giving birth  
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LBW
9
. There are differences Odds Ratio (OR) with PR this study due to its location 
on a research study Demelash H et al performed in four second referral hospital 
whereas in this study in the first referral hospital.  
The results of this study are also consistent with studies stating that the mother 
who gave birth to the >35 years old 1.55 times the risk of having a low birth weight
10
. 
Differences RR and PR with this research because sampling in research Veloso et al 
were taken from 1996 to 2010, while in this study sample within a period of one year 
2016.  
The results of this study in accordance with the theory at the age of less than 
20 years of reproductive organs has not functioned perfectly and there is also 
competition for nutritional competition for mothers who are still in development stage 
with the fetus. This will result in the higher premature birth, low birth weight and birth 
defects, while at the age of 35 years, although mentally and socially more stable 
economy, but physical and reproductive already finding it a setback
4
. 
 
3. Parity relationship with LBW 
 
The results of this study showed a significant relationship between parity with 
LBW p-value of 0.015. Mother with parity 1 or ≥4 had a 2.3 times greater risk for 
experiencing LBW compared with mothers with parity 2-3 (95% CI 1.196 to 4.379).  
This is consistent with studies that claim parity with LBW 2.6 times more at risk 
of low birth weight (95% CI 1.62 to 4.10)
9
. There is a big difference risk of LBW in this 
study due to its location on a research study conducted in the second referral hospital 
whereas in this study in the first referral hospital. The results also support the 
research that states that primiparous 1.74 times the risk of having low birth weight 
(95% CI 1.19 to 2.48)10. Differences RR and PR with this research because 
sampling in research Veloso et al were taken from 1996 to 2010, while in this study 
sample within a period of one year 2016.  
The results are consistent with the theory that women with parity 1 and ≥4 at 
risk of having low birth weight, in primiparous associated with the immature organ 
function in maintaining pregnancy and accept the presence of a fetus
11
. Women who 
have given birth four times or more children because parity is too high will lead to 
disruption of the uterus, especially in the case of blood vessel function. Repeated 
pregnancy will cause damage to the blood vessel wall of the uterus, it will affect the 
nutrients to the fetus in subsequent pregnancies
12
. 
 
4. Hb in the third trimester relationship with LBW 
 
The results showed that Hb in the third trimester have a meaningful 
relationship with a p-value of 0.008 and 2.7 times Hb third trimester increased the risk 
of LBW (95% CI 1.322 to 5.358). These results are consistent with studies stating 
that women with Hb third trimester <11gr/dL had a 2.9 times greater risk for 
experiencing LBW (95% CI 1.09 to 8.2)
13
. The big difference is a risk because of the 
research conducted within the scope of the first-level health facilities, while in this 
study within the scope of the referral primary health facilities.  
This research is consistent with the theory that states in the last trimester of 
pregnancy increased need for iron increases with respect to their loss of the normal 
basal gastrointestinal tract, skin, urinary tract, the needs of the placenta, umbilical 
cord and fetal growth. The last trimester of pregnancy is also a period when most 
fetal growth takes place and also to accumulation of fatty deposits, iron and calcium 
for postnatal needs. If there is not enough iron to meet the needs of the mother, fetus 
and placenta, maternal iron stores will be used and the mass of red blood cells drop 
resulting mother IUGR because it can cause decreased oxygen to the fetus
14
.  
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5. Characteristics of mothers who are not associated with LBW include: 
 
a. Birth spacing relationship with LBW.  
Birth spacing is a subject to be analyzed in this study are mothers who gave birth 
to a second child or more. In this study proved to have a significant relationship 
between birth spacing with LBW p-value of 0.328. However clinically mother who 
giving birth with spacing <2 years had a 2.1 times greater risk for experiencing 
LBW (95% CI 0.608 to 7.141).  
The results of this study support the research that states that there is no significant 
relationship between birth spacing with LBW with a p-value of 0.55. Appropriate 
research, clinical research also showed that women with birth spacing <2 years 2.9 
times greater LBW (95% CI 1.055 to 8.258).15 The big difference for LBW risk 
because the scope of the research conducted in the first-level health facilities, 
while in this study conducted at referral health facilities I.  
These results are not in accordance with the studies that the spacing of <2 years 
5.11 times the risk of having low birth weight with a p-value = 0.03 (95% CI 1.6 to 
16.18) 13. Meaningless spacing births with LBW This happens because the 
number of samples that have maternal birth spacing in this study only 86 (55.48%) 
of the total sample. 
 
b. Relationship of maternal disease with LBW.  
The results of this study showed no significant association between maternal 
diseases with LBW with a p-value of 0.801. However, clinical mothers with 
hypertension or heart disease or kidney 1,2 times more likely to have LBW (95% 
CI 0.421 to 3.173).  
The results of this study are not in accordance with the studies that the mothers 
with hypertension 5 times the risk of having low birth weight (95% CI 4325-5853) 6. 
And studies that women with chronic diseases have a significant relationship with 
the occurrence of low birth weight p-value <0.005, mothers with chronic disease 
5.3 times the risk of having low birth weight (95% CI 1.12-25.45) 7. Meaningless 
spacing births with LBW This occurs because the sample size of mothers with the 
disease found only 11% of the total sample.  
In theory hypertension will cause vasoconstriction thus decreasing blood flow to 
the uterus and placenta abruption occurred. This will cause a decrease in the 
amount of oxygen to the fetal circulation within the placenta. As a result, the 
placenta becomes ischemic and fetal growth restriction occurs
16
. Heart disease 
will give bad influence to the pregnancy and the fetus in the womb. This disease 
will cause a decrease in fetal oxygenation that will cause fetal growth disorders 
that can ultimately lead to low birth weight
16
. Impaired fetal growth is also 
associated with loss of proteins associated with the process. Kidney disease is 
relatively rare in pregnant women, but when kidney disease during pregnancy 
would be associated with the occurrence of birth complications
4
. 
 
c. Relationships mothers with LBW education.  
The results of this study showed no significant association between maternal 
education with LBW with a p-value of 0.802. However, clinical mothers with 
maternal education ≤JHS have a 1.1 times greater risk for experiencing LBW (95% 
CI 0.542 to 2.207).  
The results are consistent with research that states that low maternal education do 
not have a meaningful relationship with LBW p-value 0487 by RR of 0.6 (95% CI 
0.1-2.6)
17
. In line with research that states that mothers with primary education last 
(<9 years) had no significant relationship with LBW p-value 0523, but clinically 
mother who gave birth to primary education is 6 times more at risk of having low 
birth weight (95% CI 0.38- 6.68)
18
. The big difference because of the risk it 
represents a meta-analysis study.  
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In theory, the formal education that a person will give insight to the person against 
environmental phenomena that occurs, the higher the level of education will be 
more extensive insight into thinking that the decisions to be taken more realistic 
and rational. In the context of a person's health if good enough education, early 
symptoms of the disease will be identified and encourage that person to seek 
preventive efforts
19
. Meaningless relationship between maternal education with 
LBW can be caused by factors causing LBW complementary to each other, so that 
even if the mother's education ≤JHS but give birth to babies with normal weight, 
and this is because of the tendency of mothers with ≤JHS education is supported 
by a good nutritional status, age is still in the reproductive age (20-35 years) who 
did not have anemia. 
 
 
CONCLUSION 
 
Based on the results of research and discussion, it can be concluded that there is 
a relationship between maternal age, maternal parity, and Hb in the third trimester with 
LBW. Hb levels in the third trimester are the factors that most influence the occurrence of 
LBW. 
 
 
RECOMMENDATION 
 
Recommendation for Midwives Implementing and Related Health Workers in 
Yogyakarta City Public Hospital for prenatal screening on pregnant mothers which include 
maternal age, maternal chants, and hemoglobin level as well as educate the importance 
of Fe consumption for pregnant women so that mothers can prepare for the pregnancy 
and reduce the incidence of low birth weight. For mothers who are planning a pregnancy 
and/or pregnant women, the results of this study add insight and knowledge and it is 
recommended for pregnant in the reproductive age (20-35 years), parity 2-3, and maintain 
levels of maternal Hb ≥11 g/dL in the third trimester, for reducing the risk of LBW. For the 
researchers, if possible to do further research with cohort design s to ensure that 
exposure to precede the effect. 
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